Introduction
Th e up-to-date studies of soil ciliates in Azerbaijan have started much later than studies of aquatic groups (since 90's of the twentieth century). Despite a number of studies (Alekperov, Sadikhova, 2005; Alekperov, Mamedova, 2015 a, b) , the soil ciliates of Azerbaijan are still insuffi ciently studied. Th e systematic study of soil ciliates of Samur-Yalama National Park (NP) (North-East Azerbaijan) has been carried out by us since 2009. Taking into consideration the important role of soil ciliates in the processes of production and destruction of the organic matter, as well as their quick response to changes of environmental conditions under the infl uence of various factors including technological ones, it was of interest to study their species diversity and ecological features on the sites of the NP undergoing the human activity of diff erent degree. Apart from the purely practical aspect, the results of such studies are of important scientifi c value because they help to evaluate the possibility of soil ciliate communities to rehabilitate themselves aft er the adverse human impact. In our opinion, based on the data of comparative studies in the future it will be possible to create a more precise system of biomonitoring of the quality of soils and identifi cation of anthropogenic infl uence on soil communities of diff erent groups of animals.
Material and method
A total of 640 soil samples were collected and investigated in the period 2012-2015 at 9 stable sample sites (fi g. 1) on the territory of the Samur-Yalama NP.
In the Samur-Yalama National Park, forest and meadow-forest soils dominate. Th e summer soil temperature is 23-25 0 C, in winter the temperature is 0.8-2.4 of the human factor. In these sampling sites, 95, 85, 97, 100, and 91 species of pedobiont ciliates were observed, respectively. It should also be noted that in addition to rich diversity of species in these sample sites, more rare stenobiontic species that are not characteristic for human infl uence areas were found there. Colpoda lusida, C. orientalis, Placiocampa diffi cilis, P. incisa, Urotricha atypica, Birojimia terricola, Nassula terricola, Colpidium singular are as examples of such ciliate species. Interestingly, on these sample sites we found many pedobiont ciliates that are recorded in the Caucasian fauna for the fi rst time. We compared the diversity of pedobiont ciliates for each of the 9 sampling sites in the forests of the Samur-Yalama NP. As it can be seen from fi g. 3, the results of the cluster analysis indicate the greatest similarity in species diversity between sites 2, 5, 7, 8 and 9 of the Samur-Yalama NP, all located in the central part where the impact of human activity is minimal.
Similarity between the species diversity of these areas ranges from 67.6 % to 78.6 %. Th e lowest similarity of species diversity (66.4 %) was noted between these sections and sample site 6, the closest to the settlements. As shown by the data presented, the diversity in pedobiont ciliate fauna quite clearly refl ects the infl uence of anthropogenic factors. Family, species Sample points 1 2 3 4 5 6 7 8 9 Family Blepharismidae Jankowski in Small et Lynn, 1985 (Alekperov, 1985) + + + C. cucullus Muller, 1786 + + + + + + + + + C. infl ata (Stokes, 1885) + + + + + + + + + C. colpidiopsis Kahl, 1930 + + + + + + + + + C. bifurcata Alekperov,1993 + + + + C. atra Alekperov, 1993 + + + We compared the species diversity of pedobiont ciliates in each of the 9 sampling sites in the forests of Samur-Yalama NP. As shown on fi g. 2, the results of cluster analysis indicate the greatest similarity of species diversity between sites 2, 5, 7, 8, and 9, i. e. the sections of the Samur-Yalama NP located in the central part, where the impact of human activity is minimal.
Th e greatest diversity in forest soil ciliates fauna was observed throughout the study period in spring, and the lowest was in winter (fi g. 3, A). For example, from 85 to 130 species were recorded in spring. It should be noted that the basis of the composition of the soil ciliate communities is formed by numerous stenobiontic species rarely reaching high numbers and occuring in soil communities only for a short period of time. Many ciliate species of this group were oft en observed in soils within 3-12 days, then they were replaced by other species, which in turn were replaced by the next group of stenobiont ciliates aft er a few days. Of course, the overall increase in species diversity in spring is related to the increase in ambient temperature, but according to our observations the determining factors for soil ciliates were humidity and abundant development of food organisms. Th is is indirectly confi rmed by a decrease in species diversity of pedobiont ciliates in the dry summer.
Interestingly, in the moist soil in sun-protected areas of forest the species diversity of soil ciliates remains to be quite high, sometimes reaching values of more than 100 species, but this is only on a small piece of ground areas with relatively high humidity. On average, in dry summer season the species diversity of soil ciliates is greatly reduced (fi g. 3, A).
In autumn, due to atmospheric precipitation the diversity of forest soilciliates is increased again (fi g. 3, A), although not to the maximum value of the spring maximum.
It should be noted that in the forest soil ciliate communities in the Samur-Yalama NP there is an alternation of species in spring and autumn, with a gradual decrease in their number in winter. In addition, comparison of the data for several years leads to the conclusion that the main core of spring stenobiontic species of communities is very diff erent from that in autumn communities. We can confi rm as a result of long-term researches that there are eurybiontic species of pedobiont ciliates occurring in almost all seasons. Th ese are the representatives of the genus Сolpoda: C. cucullus, C. infl ata, C. aspera, C. maupasii Th e basis of the spring maximum of the species diversity is formed by rare stenobiont species of pedobiont ciliates, among which are: Phacodinium metchnikoffi , Gonostomum kuehnetti, Histriculus admirabilis, Keronopsis wetzeli, Bakuella polycirrata, Holostycha stueberi, Uroleptus lepisma, Nassula exigua and Colpidium kleini. Most rare species in spring communities of pedobiont ciliates occur only at low numbers, oft en as single specimens. Th ese species are usually observed in the number of 10-35 ind./dm 2 . Summer faunistic complex of soil ciliates of the Samur-Yalama NP is represented by a set of core eurybionts occurring year-round, with the addition of typical for soil fauna smaller species of such genera as Pseudomicrathorax, Drepanomonas, Leptopharynx, Colpoda, Urotricha, Sathrophilus, Cinetochilum, Cyclidium, Uronema и Homalogastra.
In autumn, with an increase in soil moisture by frequent precipitation, species diversity in communities of soil ciliates is signifi cantly increased again. For example, during the research period in autumn the species diversity ranged from 74 to 90 species (fi g. 3, A).
At this time, there are stenobiontic communities, some of which we have observed in spring, but a number of species (Amphisiella terricola, Hemiamphisiella granulifera, H. wilberti, Periholosticha lanceolata, Oxytricha longa, O. immemorata, Bakuella pampinaria, Chilodontopsis depressa, Trithigmostoma bavariensis, etc.) were recorded in autumn only. 
Conclusions
Th us, summing up the data on the ciliate fauna in the virgin forest soils of the SamurYalama NP, we can say that it is quite rich, and 40 species of soil ciliates recorded for the fi rst time for the fauna of the Caucasus indicate this. Species diversity in soil ciliate communities is changed both qualitatively and quantitatively depending on the seasons. Th e minimum of number and species diversity is observed in winter with a consequent increase in warmer seasons. In species diversity of the forest soil ciliates of the SamurYalama NP, clearly distinguished is the group of core eurybiontic species that are present in a given amount in the soil communities throughout the year. Th e second largest group comprises the majority of rare species of stenobiontic ciliates successively replacing each other in communities during seasonal succession. Representatives of this group, in spite of the low numbers of most of its species, are the basis of high qualitative and quantitative indices in the communities of free-living ciliates of forest soils of the Samur-Yalama NP.
